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(57) Abstract 

The present invention peitains to the field of electrolytic and plasmic oxidation of aluminium alloys. This invention more precisely 
relates to a method that comprises carrying out an anodic-cathodic oxidation in an alkaline electrolyte at a temperature of between 15 and 
50 ""C using an alternative current having a frequency ranging from 50 to 60 Hz, During the process initial stage and for a duration of 
between 5 and 90 seconds, the oxidation is carried out at a current density of between 160 and 180 A/dm^ after which the current density 
is lowered down to a range of between 3 and 30 A/dm^. The process is carried out according to a mode of spontaneous decrease in the 
power used and widiout any adjustment of said mode by an operator until a coating of a desired thickness is obtained. This method uses as 
an alkaline electrolyte an aqueous solution containing from I to 5 g/1 of an alkaline metal hydroxide, from 2 to 15 g^l of an alkaline metal 
silicate, from 2 to 20 g/1 of an alkaline metal pyrophosphate and from 2 to 7 g/1 of peroxide compounds with a 30 % H2O2 conversion. 
This method is used for improving the protection properties of oxide-ceramic coatings without additional power consumption and without 
temporary resources due to a better micro-hardness, a better density and a better adhesion force to the substrate. 
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(57) Pe4)epaT 



ripeziJiaraeMoe H3o6peTeHHe othochtoi k o6jiacTH njiasMCHHoro 
ajieKTpojiHTHMecKoro oKCHiiHpoBaHHH ajnoMHHHCBbix cnjiaBOB. Cnoco6 
BKJiiOHaeT aHOiiHo-KaTOiiHoe oKCuaHpoBaHHe B mejioHHOM ajieKTpojiHTe c 
xeMneparypoH 15-50*^C, c HcnojibSOBaHHeM nepeMCHHoro TOKa HacToroii 50-60 
Fu, npHMCM B HanajibHOH craiiHH npouecca b xeMCHHe 5-90 ceKyna 
oKcaaHpoBaHHe Bejiyr npu njiOTHocTH roKa 160-180 A/am^, a aareM iuiothocti> 
TOKa cHH^aiOT no 3-30 A/m^ h BeayT npouecc b pe>KHMe caMonpoHSBOJibHoro 
cHH^eHH^ noTpe6juieMou mouihocth 6e3 onepamBHOH peryjiHpoBKH pe^KHMa jxo 
nojiVHeHHH aajaHHOH TOJimHHW noKpbiTHH. B KanecTBe meJioHHoro ajieicrpojiHTa 
HcnojibsyiOT boahwh pacTBop raapoKciiaa mejioHHoro Merajuia 1-5 r/ji, 
cuntHKaTa mejioHHoro Merajuia 2-15 r/ji, nHpoc|)oc4)aTa me;ioHHoro Merajuia 2- 
20 r/ji H nepoKCHiiHbix coeiiHHeHHM 2-7 r/ji (b nepecHcre Ha H2O2 • 30%). 
npeAJiaraeMbifl cnoco6 nosBOJiHer 6e3 AonojiHurejibHbix SHeprosarpaT h 
BpeMCHHbix pecypcoB yjiynuiHTb aaiuHTHbie CBOHcxBa oKCHAHO-KepaMHHecKHX 

nOKpblTHH Sa CMCT yBeJIMMCHIia MHKpOTBep;iOCTK, n;iOTHOCTH H npOHHOCTH 

cuenJieHHH c ochoboh. 



HCKJQOHHTEJIBHO flJIH KEJIEa HH<r>OPMA£lHH 



KoAU, KcnojEbsyeMue uflsi o6o3BaHeHHa crpaH-^eHOB PCT Ha TuryjibKuz jxHcrax 6poimop, b Korop&ix ny6jiH- 
xynrcfl Meao^yHapoAHjue saCTicH b cooTBercTBHB c PCT. 
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CnOCOB nOJiyHEHHH TBEPflblX 3AmHTHbIX nOKPblTHft HA 
UajXEJmSlX HX AJIIOMHHHEBblX CHJIABOB 

06jiaCTb TeXHHKH 

HacTo^mee H3o6peTeHHe othochtch k TexHOJiorHH HaneceHHH na mnejmsi h3 
ajiioMiiHHeBbix cnJiaBOB aaiuHTHbix oKciiaHbix noKpbiTHH, a 6ojiee KOHKpeTHO - k 
cnoco6y njiasMeHHoro sjiexTpojiHTHMecKoro oKCH/iHpoBaHHii noBepxHocTeii 
H3iiejiHH. HsodpereHHe mo^kct HaiiTii npHMCHeHHe b MaiuHHocxpoeHHH, 
annapaTocTpoeHHH h npynix o6jidLCTSix npoMbiuiJieHHocxH. 

BjiarOiiapH CBOHM 4)H3HKO-MexaHHMeCKHM CBOHCTSaM H TeXHOJIOrHH H3rOTOBJieHHH 

H3;ieJiHH cjio^KHoii KOH(t)HrypauHH ajiiOMHHHeBbie cnjiasw (kslk iie4)opMHpyeMbie. 
TaK H JiHTeHHbie) HaxoiiHT Bce B03pacTaK5mee npHMeneHHe npH HsroTOBJieHHH 
OTBeTCTBeHHbix H 6bicTpoH3HauiHBaioiUHXci! zieTaJicH ManiHH. rioaTOMy ocTpo 
cTOHT aaiiana nojiyMemiH Ha hhx saiuHTHbix noKpbiTHH. ycTOHHHBbix k HSHOcy 
npM B03ZieHCTBHH a6pa3HBHbix MacTHU H BbicoKHX jiOKajibHbix TCMHepaTyp, 
CTOHKHX B arpeccHBHbix cpe^ax. Oothm h3 nyxeii peineHHH btoh sa^aHH 
HBJi^excH HaneceHHe Ha aJiiOMHHHeBbie cnjiaBbi oKCHOTo-KepaMHMecKHX 
KOpyHZlOBblX nOKpblTHH MCTOilOM njiaSMCHHOFO ajieKTpoJiHTHHecKoro 

oKCHZiHpoBaHHH. IIpH 3T0M pcuiaiomee 3HaHeHHe nnsi AJiHTejibHOH aKcnjiyaxauHH 

H3iieJIHH C XaKHM nOICpblXHCM HBJWeXCH erO XOJimHHa, MHKpOXBep/lOCXb H 

npOHHocxb cuenjieHH5! c ochoboh, a jxJisi npaKXHMecKoro ocBoeHHH Mexo^a - 
BbicoKan npoH3BOAHxejibHocxb H cxa6HJibHocxb npouecca, npocxoxa o6opyjiOBaHHii 
H SKOJiorHMecKaH 6e3onacHOcxb cnoco6a. 

ELpeAniecTByiomHH jrpoBeHb tcxhiikh 

H3BecxeH cnoco6 oKCHAHpoBaHHH ajiiOMHHHeBbix cnjiaBOB (DE, Al, 
4209733) B aHOAHo-KaroziHOM pe^HMe npii njioxHocxH xoKa 2-20 A/rm' h 
aMn-riHxyziax KOHeMHoro HanpH^KeHHH: anoziHoro - 300-750 B h KaxoAHoro - 15- 
350 B. Hacxoxa HMnyjibcoB mo^kcx HSMCH^xbCH ox 10 150 Tu, npHHCM 
AJiirre/ibHocxb HMnyjibcoB aHOjiHoro xoKa cocxasjiaex 10-15 mc, a Kaxo/iHoro - 5 
Mc. Cnoco6 no3BOJiHex HanocHXb nJioxHwe xsepzibie OKCHiiHwe noKpbixH^i 
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TOJIIIXHHOM 50-250 MKM npH HCnOJIb30BaHHM lIie-aOHHO-CHJIMKaTHOrO HJIH meJIOMHO- 

ajiiOMHHaTHoro sjieKxpojiHra. 

He/iocTaTKaMH ziaHHoro cnoco6a otjihctch HH3Kaa npoHSBOiiHTe-abHocTb 
npouecca, ero BbicoKan aneproeMKOCTb h cjio^hoc annapaTHoe HcnojiHCHHe. 
KpoNie Toro, npHMeneHHe TpaiiHUHOHHoro meJioMHo-cHJiHKarHoro sjieKxpoJinja He 
no3BOJiiieT cTa6HJibHo noJiyMarb Ha usaeniiRx KanecTBeHHoe noKpwxHe. HpH 
jlJimejihHoik SKcnjiyaTauHH sjieKXpo/iHia mchhiotch xapaKxepHCTHKH HanocHMbix 
noKpbiTHH, yxyziuiaeTCH hx KanecTBO h yMeHbUiaexcH To;imHHa. CradHJibHOCTb 
sjieKTpojiHTa HaxoiiHTai b npejieJiax 30-90 Am/ji h b npouecce pa6oTbi ne 
no/maeTCH KoppeKXHpoBKe. 

HaBecTCH cnoco6 noJiyMeHH^ na ajiioMMKHesbix cnjiaBax TBep;ibix, 
MajionopHCTbix, xopomo cuenjieHHbix c ochoboh oKCHziHO-KepaMHMecKHX 
noKpbiTHii TOJiiuHHOH 100 MKM H 6oJiee (us, A, 5616229). cDopMHpoaaHHe cjioh 

npOH3BOAHTCH B aHO/IHO-KaTOJIHOM pC^HMC nOOMepCAHO B HCCKOJIbKHX BaHHaX, 

coAep^axiiHX mejiOHHo-cHJiHKaxHbiM sjieKxpoJiHx. IIpHHeM nepBaa Banna 
coAep^HX xojibKO BOAHbiH pacxBop KOH - 0,5 r/ji, Bxopa^ - boahmh pacxBop 
KOH - 0,5 t/ji h xexpacHJiHKax aaxpiw - 4 r/n n xpexbH - Bojxohm pacxBop 
KOH - 0,5 r/ji H xexpacHJiHKax naxpiw - 11 r/ji. OcHOBHbiM HeaocxaxKOM 
H3BecxHoro cnoco6a hbjihcxc^ npHMeneHHe xpa/iHUHOHHoro Hecxa6H;ibHoro 
sjieKxpoJiHxa, a xaiOKc KOHcxpyKXHBHaii cjioHCHocxb o6opyAOBaHHH h 
annapaxypHoro o4)opMJieHHH. 

PIsBecxeH xaiOKe cnoco6 HaHeceHHH Ha ajiioMHHHeBbie cnnaBbi 
H3H0C0CX0HKHX oKcaaHo-KepaMHMecKHX noKpbrxHii (us, A, 5385662) xoJiiuHHofi 

50-150 MKM nJiaaMeHHO-XHMHHeCKHM aHOAHblM OKCHAHpOBaHHeM npH nJIOXHOCXH 

xoKa Bbilue 5 A/am" h xeMnepaxype sjieKxpoJiHxa jxo 15^C, npHMCM iionycKaioxc;! 
oMCHb y3KHe HHxepBajibi K0Jie6aHHH xeMnepaxypbi ± 2°C. SjieKxpojiHx cocxohx hs 
BOAHoro pacxBOpa (J)oc4)axa h dopaxa naxpHH, a xaK^e coziep>KHx cJjxopHii 
aMMOHH5i; o6ma^ KOHuenxpaiiHii cojieii b pacxBope ne AOJi^Ha npeBbiniaxb 2 
M/ji. npHMeHCHHe.axoro ajicKxpojiHxa He noaBOJwex nojiyMHXb na ajiK>MHHHeBbix 
cn;iaBax noKpwxHe c BWCoKoii MHKpoxBepziocxbio (;iHiub 7,5 Flla). 06 sxom 
CBHAexejibcxByex h HeBbicoKa^i BejiHHHHa KOHCHHoro anoziHoro Hanpn^eHH^ 
(scero 250 B). KpOMe xoro, ajieKxpojiHX co^epHCHX BpeziHbie (|DxopHiu>i, hxo 
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flCJiacT Heo6xo/iHMbiM aarpaxbi Ha yrajiHsauHio ero. Hjih noJiyMeHHH 
BbicoKOTBepiibix noKpbiTHii (ro 20 rna) npeiuiaraercH BbimeonHcaHHwii 
3;ieKTpo;iHT pa36aBJiHTb bozioh b 100 pas h iio6aBHTb no 0,1 M ajiiOMHHaTa h 
cHJiMKara narpH^ (pH raKoro pacTSopa cocTaBJiHCT 10-12). Ochobhwm 
HeziocTaTKOM sToro MCTozia TaK^Ke HB;weTCH HecTa6HJibHocTb ajiiOMocHjiMKaTHoro 
sjieKxpoJiHTa. KpOMe Toro, aJiiOMUHaT naTpHii njioxo pacTBOpHercH b BOAe, hto 

npHBOAHT K HepaSHOMepHOMy no TOJIIUHHe OKCH;iHOMy nOKpblTHIO H o6pa30BaHHio 

Ha cTCHicax saHHbi h3 Hep^aBeromeft cxajiH TpyAHoyiiajiiieMbix ocaHKOB. 

MsBecxeH cnoco6 HaHecemw TBep/ibix KOppoanoHHo-cTOHKHX noKpbiTnii na 
H3fleJiH^ H3 ajiiOMHHHH H CFO cnJiaBOB (US, A, 5275713) b boahom pacTBope 
3JieKTp0JiHTa, coiiep^cameM cHJiHKax mejioHHoro MexajiJia, nepOKCH/i Boiiopozia h 
He6ojibUiHe KOJiHMecxBa 4)xopHiia Bojiopo/ia, razipooKHCH mejiOMHoro MexajiJia h 
OKCHzia MexajiJia (aanpHMep OKCH;ia M0JiH6/ieHa). PacxBop hmccx pH 11,2-11,8. K 
H3AejiHio no/iaexcH nojio^KHxeiibHbiii noxeHUHaji ox HcxoHHHKa nocxoHHHoro hjih 
HMnyjibCHoro xoKa. npHHeM sa nepBwe 1-60 cex nanpH^eHHe noOTHMarox no 240- 
260 B, a 3a nocjie;jyK)mHe 1-20 MHHyx (b saBHCHMOcxH ox xpe6yeMOH xojimHHW 
noKpbixHH) oJiaBHo noBbunaiox no 380-420 B. BBeneme b 3JieKxpoJiHx nepoKciiaa 
Boziopoiia, KaK aKKyMyjiHxopa KHCJiopo/ia, cnoco6cxByex yBeJiHMeHHio cKopocxn 
pocxa oKciiaHoro noKpbixiw h ero xsepiiocxH 3a cmcx HHxeHCHc|5HKauHH OKiiCJieHHH 
MexajiJia b 30He HCKpoBoro paspHzia. 

O/iHaKO HCAocxaxKOM 3Xoro cnoco6a HBJinexcH co/iep^KaHHe b sjieKXpojiHxe 
BpeziHbix RjiH OKpyMcaiomeii cpezibi 4)xopHzioB h cojieii XH^e-awx MexajiJioB. 
nocjie;iHMe xaK^ce OKasbiBaiox oxpnuaxejibHoe BJWWHHe Ha cxa6HJibH0cxb h 
npoAOJi^HxejibHOCXb pa6oxbi siiCKXpojiMxa, xaK KaK hohw XH^KCJibix MexajiJioB 
HBJiHK)XCH KaxaiiHsaxopaMH H 3HaHHxeJibH0 ycKOpHKDX pacnaA nepOKCHZia 
BOAopofla B pacxBOpe. KpoMe xoro, "6pocoK nanpH^eHiw" ocymecxBJiHeMbiH b 
nepBbie ccKyHAbi npouecca, xox^ h no3BOJmex HecKOJibKO coKpaxHXb BpcMH 
/lOHCKpoBoro nepHOiia OKCHjiHpoBaHHH, npaKXHHecKH He OKaBWBaex bjihhhh5i Ha 
cBoiicxBa noKpwxHH, xaK KaK senejcH npw oxHOCHxe^bHo hhskhx hjioxhocxhx 
xoKa (hc Bwme 15 A/am^). 3xhm cnoco6oM HaHocOTca xohkhc oKCHziHbie cjioh 
(no 30 mkm), cuenjiemie Koxopbix c ochoboh Bcer^a xopomee. 
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HaH6o-nee 6;rH3KHM k npe/i;iaraeMOMy H3o6peTeHHK) SiBJisiercsi cnoco6 

HaneceHMH TBepiibix oKcitaHO-KepaMHHecKHX noKpbiTHii Ha AeTajiii h3 

ajnOMHHHeBblX CnJiaBOB njiaSMeHHblM aJICKXpOJIHTHMeCKHM OKCHUHpOBaHHeM (RU, 

CI, 2070622) B HMiiyjibCHOM anoiiHOM h/hjih anoziHo-KaTojiHOM pe^HMe npH 
5 HcnoJibsoBaHHH TOKa npoMbiiiiJieHHOH nacTOTbi. IIpH 3TOM HcnojibayeTCH 
SKOJiorHMecKW 6e3onacHbiH 3JieKTpo;iMT, coctohiuhh h3 BoaHoro pacTBopa 
rajipooKCRaa mejioHHoro MCTaji/ia, cHJiMKaxa h nHpo(J)oc4>aTa mejioMHoro 

MCTa/IJia. nHpo4)Oc4)aT-HOHbI CTa6HJIH3Hpy!OT KOJIJIOaaHblfl paCTBOp 

CHJIMKaxa, aKTHBHO yMaCTByiOT KaK B n;ia3M0XHMHMeCK0M CHHTe3e OKCHaOB B 

10 Kanajiax HCKpoBbix npo6oeB, xaK h b npoueccax ajicKTpoxHMHMecKOH 

nOJIHKOHiieHCaUHlI aHHOHHblX KOMnJieKCOB aJICKTpOJIHTa Ha CBo6o;iHOH OT HCKp 

noBepXHocTH. 3jieKTpoJiHT oTJiHHaeTCH BbicoKoii cTa6HJibHocTbio (ro 400 A*h/ Jl) 

H B03M0>KH0CTbI0 KOppCKTHpOBaTb CFO B npOUeCCe pa6oTbI. HeAOCTaXKOM 

HaaecTHoro cnoco6a HBiineTCH oTHOCHte-fibHo HHSKan CKOpocTb c|)opMHpoBaHHH 
15 OKCH/iHoro noKpbiTHii H noBbiuieHHaH 3HeproeMKOCTb npouecca. 

PacKpbmie cyniHOCTH H3o6peTeHHH 



OcHOBHOH uejibio HacTOHiuero H3o6peTeHHH HBJiHexcH yjiynmeHHe KanecTBa 
20 OKCH/iHo-KepaMHMecKoro noKpbiTHii 3a CHCT yBejiHHeH>m npOHHOCTH cnenjienvisi c 
ocHOBOH H MHKpoTBepziocTH ero. /IpyroH uejib H3o6peTeHH^ - yBejiMHemie 

CKOpOCTII 4)OpMHpOBaHH^ OKCHZIHOrO nOKpbmia 3a CMCT HHTeHCH(i)HKaUHH 

peaKiiHH njiasMOXHMHMecKoro cHHxeaa 6e3 yBejiHMeHH^ SHeproeMKOCTH npouecca. 
CjieiiyiomaH uejib H3o6peTeHHH - odecneneHHe nojiyneHH^ KanecTBeHKbix 

25 OKCMilHblX nOKpWTHH B TCHeHHe ilOCTaTOHHO IipOilOJI^HTeJIbHOrO BpeMCHH 3a CHCT 
npHMCHeHHH aJieKTpOJIHTa C BblCOKOii CXadHJIbHOCTblO H cnoco6HocxbK) K 

KbppeKXHpoBaHHK) BO BpcMH pa6oxbi. H eiue ORHoii uejibio H3o6pexeHHH khjihcxch 
coKpauxeHHe aaxpax na BezieHHe npouecca oKCH/iHpoBaHHi! 3a cmcx HcnoJibsoBanHK 
npocxoro h nazie^KHoro o6opy;ioBaHHH c MHHHMajibHo Heo6xo/iHMbiM 
30 annapaxypHbiM 0(|)opMJieHHeM h 3Ko;iorHMecKH 6e3onacHoro a-fieKxpojiHxa, 
cocxoHUiero h3 HeAoporax h HeziecJ)HUHXHbix KOMnonenxoB. 

IIocxaBJieHHbie nenn ziocxwraioxc^ xcm. mxo oKciiaHpoBaHHe ajiiOMHHHeBwx 
cnjiasoB BejxeTcsi b mejioHHOM ajicKxpojiMxe c xeMnepaxypoM 15,..50^C b anojiHO- 
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KaroiiHOM pe>KHMe, c Hcno-abaoBaHHCM nepeMCHHoro TOKa nacTOTOH 50-6Q Fii, 
npHMCM B HanajibHOH cTaiiHH npouecca a TeneHiie 5-90 ccKyHii oKCHZiHpoBaHHe 
nejiyy npH njioTHOCTH TOKa 160-180 A/jim", a aarcM nJioraocTb xoKa cHHHcaiOT no 
onTHMajibHOH 3-30 A/jim' h Beziyr ocHOBHoii ycTaHOBHBuiHHC^ npouecc 

5 OKCHilHpOBaHHi! B pC^HMC caMOnpOH3BOJIbHOrO CHH^eHH5I noTpe6jiHeMOH 

MoinHocTH no noJiyMeHH^i aaziaHHOH TOJimiiHbi noKpbiTHH. B KanecTBe mejioHHoro 
siieKTpojiHTa Hcnojib3yeTc;i BoziHbiH pacTBop razipoKCHZia luejioMHoro MerajiJia 1-5 
r/ji, cHJiHKaxa mejiOMHoro Mexaji^ia 2-15 r/ji, nHpo4)oc4)aTa me;ioMHoro McrajiJia 
2-20 t/ji h nepoKcitaHbix coeziHHeHHH 2-7 r/ji (b nepecMere na HjOj - 30%). 

10 Pe^HM CaMOnpOH3B0jlbH0r0 CHH^eHHH nOTpe6jIHeMOH MOIUHOCTH 

npe/iCTasjiiieT co6oh pe^HM, Korzia aaziaexcH Hcxo/iHbiH ypoBCHb nojiHpHayromero 
TOKa H B /lajibHeMUieM He npoHaso/iHTCH onepaTHBHan peryjiHpoBKa roKOBbix 
napaMexpoB no OKOHMaHHH npouecca oKcaaHpoBaHHH. Tax KaK no Mepe pocra 
noKpbiTiw pacTCT H CFO sjieKxpHMCcKoe conpoTHBJieHHe, TO JXJIR OHepe/iHoro 
15 HCKpoBoro npo6oH Tpe6yeTCH 6o;ibmaH pasnocTb noTeHunajiOB Mc^y 

3JieKTp0flaMH. KOJIHHeCTBO HCKpOBblX paspH^ioB Ha OKCHAHpyeMOii nOBepXHOCTH 

nocTencHHO yMeHbuiaeTCii, OAHaKo ohm cTaHOBHTCH MoiiiHee h «ropHT» AOJibuie. 
TaKHM o6pa30M, b pe^HMC naziaiomeii moiuhocth nponcxoiiHT njiasHoe 
caMonpoH3BOJibHoe ysejiKMeHHe nanpH^cenHH ii CHH^eHHe seJiHMHHbi TOKa, a 
20 MOiUHocTb, aaxpaHHBaeMaH Ha OKCHiiHpoBaHHe, b kohuc pe^HMa OKasbiBaeTCH na 
30-40 % MeHbuie mouihocth b Hanajie ero. 

OcHOBHbIM HCaOCraTKOM HSBCCTHblX CnOCo6oB OKCHZlMpOBaHM (DE, Al, 

4209733; US, A. 5385662; RU, CI, 2070622) siBJisieTcsi npojtiojiHCHTejibHoe 
BpeM5i Bbixoiia Ha pe^KHM HCKpoo6pa30BaHHH, HTO B pesyjibTaTe yBeJiHHiiBaeT 

25 ZlJIHTeJIbHOCTb BCCFO HpOUeCCa 4)OpMHpOBaHH5I HOKpblTHH. Oco6eHHO SaTpyilHCH H 
TeXHHMeCKH CJIOHCen BblXO/I na pe^HM HCKpeHHH npH OKCHilHpOBaHHH 

KpeMHHiicoiiep^KamHX ajiioMHHHeBbix cnjiaBOB. 

CoKpaTHTb BpeMH OKCHilHpOBaHH5! 3a CMCT nOBblUieHH^ 3JieKTpHMeCKHX 

napaMerpoB sjieKfpojiHsa, nanpHMep hjiothocth TOica (fibiuie 30 A/jim^), He 
30 y/iaeTCH no npHMMHe yxy/iiiieHHM KanecTBa noKpbiTHii h pesKoro B03pacTaHH>i 
SHeproeMKOCTH npouecca. O/iHaxo BpeMH nepexona na CTaziHW anoziHpoBaHM^i k 

CXajlHH HCKpOBOrO pa3pH/ia SaBHCHT OT HanaJlbHOH nJIOTHOCTH TOKa. 



QMcnnrifv rwn oani'V iflA i i > 
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KpoMC ynoMHHyroro panee cnoco6a (US, A, 5275713), nonbrncH HanHHaxb 
npouecc oKCHOTposaHH^ c BbicoKoii njioTHocTbio TOKa npe/inpHHHMajiHCb H panee 
(SU, Al, 1398472). Ho bo Bcex HSBccTHbix cJivManx HcnojibsosajicH ano/iHbiH 
npouecc, to ecTb Ha sJieKTpozibi noAasaJiCH nocTOHHHWH hjim HMnyiibCHbiii tok 
nojiojKHTCJibHOH no;mpH3auHH. 

O/iHaKo npaKTHKa noKasbiBaex, mto anoaHbie npoueccbi OKCHAHpoBaHHH 

Macro T0pM03HTC^ 06pa30BaHHeM FHiipOOKCHilHblX cj)a3 (6eMHT, 6aHOpHT). 

riaysa MCHC/iy HMnyjibcaMH b anoAHOM hckpobom npouecce 6biBaeT 

HeilOCTaXOHHO npO/lOJI^KHXeJIbHa, HT06bI CMeCTHXb HCKpOBbie pa3p5mbl Ha HOBbie 
XOJIOilHbie yMaCTKH nOBepXHOCTH. PaSpHilbl B03HHKaiOT XaM »Ce, me XOJIbKO MXO 

noracjiH. A na ynacxKax, r;ie jiojiroe BpeMH He B03HHKajiH pa3pHiibi, npoHcxojiHX 
3acJ)opMOBKa iina nop rHjipooKCHiiHOH c|)a30H b pe^HMe o6biHHoro XHMHHecKoro 

OKHCJieHH^I. 3;ieKXpHMeCKa5I npOHHOCXb B 3XHX MeCXaX OMCHb BblCOKa H B03MO5KHbI 

zia^Ke cjivMaH aaxyxan™ npoiiecca OKCHZiMpoBaHH5i, HecMoxp^i Ha SHaHHxejibHoe 
ysejiHHeHHe anoziHoro Hanpn^KeHHH. 

Ho raapooKCHiiHbie (|)a3bi o6jiaaaiox BeHXHiibHbiMH cBOHcxBaMH. IIoaxoMy 
Hajio^KCHHe HMnyjibcoB oxpHuaxejibHOH nojiHpHocxH (aHOiXHo-KaxoAHbiH npouecc) 
Bbi3biBaeT npo6oH B Mecxax, rjxe noKpwxHe hmccx yHHnojwpHbiii xapaKxep. 
Cjie/iyiomHH aa KaxoiiHbiM ano/iHbiH paapHzi HaMHHaexcH npn noBbimeHHOH 
npoBoziHMOCTH oKCH/iHoro cjioH. TaKHiM o6pa30M npii nepeMeHHO-XOKOBOH 
noyi^pHaauHH sneKTpoiiSL h3 aJiiOMHHHeBoro cnjiasa Ha hcm 4)opMHpyexcH 
paBHOMepHoe no xoJiuiHHe nJioxHoe okchahoc noKpbiXHe. 

TexHHHecKoe peuieHHC, npejiJiaracMoe b 3aaBJiHeMOM cnoco6e, cBHsano c 
noziaMeft na 3;ieKxpo;i pa3HonoJiHpHbix HMnyjibcoB KaK na HanajibHoii cxaOTw 
npouecca npH BbicoKOH njioxHOCXH xoKa, xaK h b ycxaHOBHBUieMCH pe^HMe npn 

OHTHMajIbHOH n/IOXHOCTH TOKa, HTO HBJliieTCii CyiUeCXBeHHblM OXJIMMHCM OX 

H3BecxHbix cnoco6oB. 

noJio^HxeJibHbiH 3cJ)^eKX /locxHraexc^ xeM, mxo npH bwcokhx hjioxhocxhx 
xoKa B HanajibKbiM nepHo/i oKCHziHpoBaHHH B03HHKaiox MOiuHbie MHKpo;iyroBbie 
pa3pHiibi, Koxppbie HHxeHCHBHO nepeMeuiHBaiOT MeTa;iJi ochobw h oKCHZiHbie 
njieHKM. 3x0 yBe^iHMHBaex B3aHMHyio AH4>c})y3Hio Bemecxsa ochobw h noKpwxHH h 



wo 99/31303 PCT/RU97/00408 

7 

cnoco6cTByeT noBbimeHHK) npoHHOCTH cuen;ieHHH (smresmi) hx. Anajraa rpaHHUbi 

MOKiiy OCHOBOii H nOKpblTHCM nOKaSblBaeT paSMblTOCTb 30Hb! CUenJieHim, HTO 
CBHZieTeJIbCTByeT 06 o6pa30BaHHH paCUIHpeHHOH /IHCjxJjySHOHHOH 30HbI. npHMCM 

3a laKOvi KopoTKHii npoMe}KyTOK BpeMCHH HenpoH3BoziHTe;ibHbiH pacxoil 
3JieKTpo3HeprHH MHHHMajieH, a TeMnepaTypa 3;ieKTpojiHTa b BaHHe npaKTHHecKH 

He HSMeHHCTCH. 

npH 3T0M BpeMil BblXO/ia Ha yCTaHOBHBUIHiiCH HCKpOBOH pe^CHM H, 

cooTBCTCTBeHHO, o6mee speMH oKCHiiHpoBaHHH coKpamaeTCH na 10- 25%. 

IIpeiiejibHbie SHmennsi ruioTHOCTeH TOKa h npozioji^HTe/ibHOCTH npouecca 

OKCH/lHpOBaHHH o6oCHOBaHbI SKCnepHMCHtaJIbHO. IIjIOTHOCTb TOKa Ha HaMaJIbHOH 

craflHH 160-180 A/m^ onpeflejiena H3 ycjiosusi HaH6o;ibuieH cKopocTH 

OKHCJieHHH aJIIOMHHHH HpH Bbl6paHHOM COCTase 3JieKTpOJIHTa. 

npo/ioJi^HTejibHocTb HaHajibHOH cTaziHH Bbi6HpaeTCH KOHKpeTHO RJisi Ka^jioro 
cnJiaBa, ho yBeJiHHeHHe BpeMCHH CBbiiue 90 ceKynii He npuBejxer k saMeTHbiM 
H3MeHeHWHM B KaHecTBc noKpbiTHH, HO noBJieHex 3a C060H noBbiiueHHbiH pacxo;i 
3jieKTpo3HeprHH . 

JIjih nojiyMeHH^ paBHOMepHbix okch/ikhx noRpbrraii oco6eHHo Ha cjio:kho 
npocJ>H;ibHbix ixerajiHx na ycTaHOBHBiueiic^ cxa/iHH npouecca oKCHiiHpoBaHHH 
anoiiHO-KaTOiiHbiH pe^HM uejiecoo6pa3HO Hepeziosaxb c Kaxo/iHbiM, npH KorpoM 
Ha HSzieJiHe no/iaiOTCii TOJibKo KaTOiiHbie HMnyjibcw h npoHCXojiHT 
ZlonojiHHTejibHa^ aKTHBHsaumi OKCHiiHpyeMOH noBcpxHocTH. B 3T0M cjiynae 

HCTOHHHK HHTaHHH CHa65KaeTCH 6jIOKOM UHKJIHpOBaHHil pe>KHM0B, KOTOpblH 

nocjieziOBaTejibHO BKJiiOHaeT h oncjiiOHaeT anoziHO-KaTOflHbiH hjih KaxoziHbiH 

pe»CHMbI C SajiaHHOH npO/lOJI^TeJIbHOCTblO. /IJIMTCJIbHOCTb noAaHH aHO/lHO- 

KaTOAHbix HMiiyjibCQB cocTaBJweT 5-30 ceKyHzi, a ;iJiHTe;ibHocTb no/iaHH 

KaXOJOlHblX HMnyJIbCOB - 1-10 CeKym- TLpVl 3T0M nJIOTHOCTb TOKa KaTOilHblX 

HMnyjibcoB BO BpeNta Kaxo/iHoro pe^KHMa cocraBJiaex 5-25% ox hjioxhocxh xoKa bo 
BpeM^i aHOAHO-KaxoAHoro pe^cHMa. HepeiiOBaHHe anoAHo-KaxoiiHoro pe^HMa c 
KaxoziHbiM cnoco6cxByeT no-ayMCHHK) paBHOMepHbix no xojiuxHHe, 6oJiee njioxHwx 
H Menee nopHcxbix noKpbiXHM. 
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cDopMa HMny;ibcoB TexHOJioraMecKoro TOKa h hx nocjieiioBaTejibHocTb bo 
BpeMCHH npM pa3JiHMHbix pe:KHMax aiieKTpojiHsa rpa4)HHecKH H3o6pa^eHbi aa 
4)Hr. 1 ... 4. 

(t>itiT, 1 H^iJiiocTpHpyeT cj)opMy TOKa npH anoiiHO-KaTOiiHOM pe^HMe, Kor;ia 
nojiHpHsauHH ocymecTBJwcTCH nepeMeHHWM cHHyconaajibHbiM tokom. 

OHr. 2 HJiJiiocTpHpyeT cJ)OpMy TOKa npH anoiiHOM pe^KHMe, Koraa 
nojwpnaauHH ocymecTBJiHeToi TOJibKO aHOAHWM tokom. 

Ohf, 3 HJiJiracTpHpyer (})0pMy TOKa npn KaTo/iHOM pe^HMe, Koriia 
nojwpHsauHii ocymecTBjmeTCH TOJibKo KaTOiiHbiM tokom. 

Ohf. 4 HJiJiK)CTpHpyeT 4)opMy TOKa npH aHo;iHo-KaTOiiHOM pe^KHMe c 
KaToaHpoBaHHCM, KOF/ia ocymecTBJi^eTCH nepezioBaHHe (c onpezieJieHHbiMH 
nepHOjiaMH) nojinpHsauHH nepeMCHHbiM tokom na hhcto KaTOAHyK) 
accHMCTpHMHyK) Tio aMHJiHTyiie, rue; 

A - aMnJiHTyzia TOKa b aHOiiHO-KaTo;moM nepHo^e; 

a - aMnJimyzia TOKa b KaTOflHOM pe^KHMe (KaTOAHpoBaHHe); 

a = 0,05.. .0,25; 

T^j^ - jiJiHTejibHocTb aHOiiHO-KaTOiiHoro nepHOixa T^^^ = 5...30 c; 
T,^ - iiJiHTejibHocTb KaTO/iHOFo ncpHOjia, = 1...10c. 

IIonblTKH HCnOJIbSOBaTb B 3JieKTp0;iHTaX nepOKCHilHbie COeAHHeHHH, KaK 
HCTOHHHK XHMHMCCKH CBHaaHHOFO KHCJIOpO/ia, npeZinpHHHMaJIHCb HCKOTOpblMIi 

HCCJieziOBaTejiHMM (US, A, 5275713; US, A, 5069763; SU, Al, 1767094). 

TpyilHOCTH 3JieCb COCTOIIT B HeCTa6HJIbH0CTH paCTBOpOB, TaK KaK HHTCHCHBHOCTb 

pacna/ia nepoKcuaHWX coe;iHHeHMH BoapacTaeT noR aeiicTBHeM mejioMH, narpeBa, 
CBCTa H T.n. 

/Io6aBJieHHe b cocTaB HSBecTHoro ajieKTpojiHTa nepoKCH^iHbix coe/tHHCHHii 

B COOTBCTCTBHH C HaCTOHIUMM H306peTeHHeM , npHJiaCT HOBOMy COCTaBy HOBbie 

cBOHCTBa. npHcyrcTByrouiHe b cocraBe ajiCKTpo/iHTa nHpo4)oc4)aT mejiOHHoro 
MCTajiJia (b 6o/ibmoH Mepe) h cMJiHKaT mejioHHoro MCTajiJia (b MCHbiiieii Mepe) 
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HBiiHiOTCfl npcKpacHbiMM cTa6MJiH3aTOpaMM OKHCJiHTejieii Ha ocHOBe nepoKcuaa 
BOiiopozia. 

HecMOTpH Ha to, mto nHpo4)occ|)aTbi ziaiox pacTBOpbi c 6ojiee bwcokhm 
3HaHeHHeM pH, hcm Apyrne (^oc(^2m>h HanpHMep Na^HPO^, 3cJ)cjDeKT 
5 cTa6HJiH3auHH H2O2 npo^iBJiHCTCH y HHX ropasAo cHJibHee. IlpH xpaHCHHw 
npHTOTOBJieHHoro ajieKTpojiHxa b TeneHHe 10 cyTOK pa3Jio}KeHRa HjO, He 
npoHcxoziHT. 3to nosBOJwex HcnojibsosaTb hobwh cocraB ajiexxpojiHTa b 
npoMbiui;ieHHOM npoH3BO/icxBe. 

BBe/ieHHe B meJIOMHOH nHpOcJ)Oc4)aXHO-CHJIHKaXHbIM SJieKXpOJIHX 

10 nepoKCHZiHbix coe/iHHeHHH noJio^HxejibHo bjuwct KaK na npouecc ajicKXpoJiHsa, 
xaK H Ha KanecxBO (|)opMHpyeMoro noKpwxHH. 

riepoKCH:! BOiiopozia HBJiaexc;! oziHOBpeMeHHo hctohhhkom cBo6o;iHbix 
pa/iHKajioB OH h Kwcjiopo/ia. /lH4)cJ)y3HH KHCJiopozia, nocxynaiomero H3 
SJieKxpo-iHxa k noBepxHOcxH 3JieKxpoAa npH ziHccouHauHH HjOj BCAex k 

15 HHXeHCH4)HKaUHH XepMOXHMHMeCKHX nJiaSMCHHbXX peaKUHii Ha nOBepXHOCXH 

OKCHjiHpyeMoro n3Rejim. CKopocxb 4)opMHpoBaHHH oKCHOToro CJIOH noBbimaexcH 
Ha 10... 25%. Boapacxaex h MHKpoxBep/iocTb noKpwxHH 3a cmct yBejiHMCHHii 
coflep^aHHi! B c|)a30B0M cocxaBe ero BbicoKoxeMnepaxypHoii ajib4)a 4>a3bi oKCHiia 

aJII0MHHH5I. 

20 KpoMe xoro, cneuH(J)HKa npouecca oKCHiiHpoBaHiiH b hobom ajicKXpojiHxe 

cBHsana c noBbimeHHbiM aaxBaxoM cBo6oAHbix ajicKXpOHOB b pacxBope 
nepoKcaaHbiM aHHOHOM h, cjieAOBaxejibHo, c yBejiHHeHHeM anepraH 
no-aoHCHxejibHbix hohob, noctynaioiUHX h3 pa3pHzia b pacxBop. Pe3yjibxax 
AaHHoro a4)4)eKxa - 6oJiee HHxeHCHBHaH no.raMepH3auHH nHpocJ)oc4)axa h 

25 cHJiHKaxa. HHMUHHpoBaHHe no;iHMepH3auHOHHbix h nojiHKOH/ieHcaxHbix ueneii b 
pacxBope npHBOiiHT k HHxeHCHBHOMy o6pa30BaHHio Ha ajicKxpoixe HaojiHpyiomHX 
c;ioeB, MTO npHBOZiHX K noBbimeHHio Hanp5i>KeHH5i npo6oH, hxo b cbcio OMepezib, 

BeZieX K pOCXy MHKpOTBepilOCXH nOKpblXHil. 

H, HaKoneu, o6pa3yK)TCH CHCxeMbi h3 pasJiHHHwx HeopranHMecKHX 

30 nOJIHMepOB H OKCHZIOB ajIIOMHHHii C BSaHMOnpOHHKaiOIUHMH H 
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B3aHMOiieHCTByiomHMM Apyr c ApyroM cTpvKTypaMH, hto zie^iaex noKpbixne 
njiacTHHHbiM, CTOHKHM K BH6pauM^iM H yziapHbiM HarpvsKaM. 

npezie/rbHbie aHaneHH;! KOHueHXpaunH KOMnoHeHXOB b cocraBe 
sjieKTpojiHTa onpeneiieHbi sKcnepHMeHTa-nbHO. FIpH KOHueHTpauHHX KOMnoHCHTOB 
HH^e yKaaaHHbix npenejihuux SHaneHMH npouecc oKCHZlHpoBaHHii njxej npH 

BblCOKHX nJIOTHOCTHX TOKa, a nOKpblTHH nOJIVMaiOTCH HepaBHOMepHblMH c 

yBe-OHMeHHOH nopHCTOCTbio no KpaHM mjienusi. YBejiMMeHHe KOHueHxpauHH 
KOMnoHCHTOB Bbiuie npejDiejibHbix SHaneHHii npHBO/iHT k nojiyMCHHio TOJiCTbix 
xpynKHX Hea-aacTHMHbix noKpbiTHH. 

B KanecTBe nepoKcuaHbix coeiiHHeHHH Moryr 6biTb npHMeHCHbi nepoKCHji 
Boziopozia h/hjih nepoKCHiibi meJioMHbix Mexaji-TOs (NajO^, KjO 2, 0203) hjih 
nepOKcocoJibBaTbi meJiOHHWX MexaviJioB (nepoKco4)occ|)ax, nepoKcoKap6oHax, 
nepOKCo6opax 11 x.n.). 

H3o6pexeHHe HJiJiiocxpHpyexc^i npHMepOM, npe;icxaBJieHHbiM HH»ce h b 
xa6;iHiie, OKCHziHpoBaHHio noiiBeprajiH o6pa6oxaHHbiH b aaiiaHHbiH pasMep jxvlck 
ilHaMexpoM 200 mm h Bbicoxoii 20 mm (noKpbiBaeMan noBepxHocxb 7,5 mr) m 
cnJiaBa Jll6 (AlCu4Mg2). Zlexajib norpy^a^iH Ha xoKonoziBozie b Banny od-bCMOM 
600 ;iHxpoB, HBJiHiomyioc^ npoxHBoajieKxpozioM, h sic/iioMajiH KOMnpeccop hjih 
6ap6oxa;Ka 3JieKxpo;iHxa Boa^iyxoM. PIcnoiibaoBa^iii ajieKxpojiHX Ha ochobc 
iiHCxn-iJiHpoBaHHOH Bo/ibi c 2 x/ji eziKOfo KajiH, 3 r/ji HaxpHCBoro 5KHiIKOrO 
cxeK/ia, 4 r/ji nMpo4)oc(|)axa HaxpHH h 3 t/ji nepcKHCH Boaopoixa (30%). C 
noMOinbio HcxoMHHKa nHxaHiw MomHocxbK) 125 kBx Ha zierajib h Banny nojiaBajiH 
nocjieziOBaxeiibHO Mepe^yioniHecH nojio^HxeJibHbie h oxpHuaxejibHbie HMnyjibCbi 
HanpH^eHiw (anoziHo-KaxojiHbiH pe>KHM) c nacxoxoH 50 m, B nepBwe 10 cexyHzi 
oKCHilHpoBaHHe BeJTH npH njioxHOCXH xoKa 160 A/nM' , a aaxcM cHw>KajiH 
nJioxHocxb xoKa ro 10 A/ h npo/ioJi^a;iH OKCwziMpoBaHHe 6e3 onepaxHBHoro 
BMeuiaxeJibcxBa xlo noJiyHCHHH xoJiiUHHbi noKpbixiw 130 mkm. HjioxHocxb xoKa b 
KOHue npouecca cocxaBJWiia 6 A/rm^. TeMnepaxypa ajieKxpojiHxa 
noaaepHCHBajiacb b ziwanaaoHe 35-45°C. Ilocjie oKcwiiHpoBaHHH /lexajiH 
npoMbiBajiH b xenjioH sone h cyuiHJiw npw 80 ^C. 

jmCT B3 AMEH HS'bflTOrO OIPABHJIO 26) 

ISA/RU 
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B npouecce OKCHZiHpoBaHHH KOHTpojiHpoBaJic;! cpeamm tok b uenH h 
aMnjiHTyjiHbie aHaneHH^ aHOZiHoii h KaToaHoii cocTaBiiHioiiiHx nHxaiomero 
HanpH>KeH>w. MrHOBCHHoe SHaHemie TOKa h HanpH>KeHHH perHcxpHpoBajiH c 
noMOiubK) ocuHJi;iorpa(|)a. IlpoMHocTb cuenJieHH^i oKCHZiHoe noKpbirae - MexajiJi 

Onpe/ieJIHJIH IlJTHCt)TOBbIM MCTOJIOM ( paCCMMTblBaJiaCb KaK OTHOIUeHHe CHJIbI 

oTpbiBa K njiomaiiH paapymeHHoro noKpbiXH^j). MuKpoTBep/iocTb HSMepHJiacb na 
Kocbix MHKpoiiiJiHcl)ax (paccHHTbiBajiacb KaK cpeOTeapH4)MeTiiHecKaH sejiHMHHa 
nocjie 10 saMcpOB na pasJinHHoii r;iy6HHe oKCHflHoro cjioh). 

B Ta6/[Hue npeiicxaBJieHO cpaBHCHHe pe^KHMOB ajieKTpojiHsa h 
xapaKTepHCTHK noKpbiTHH, noJiyneHHbix na zierajiHX h3 cnjiaea AlCu4Mg2, no 
HSsecTHbiM H npeii;iaraeMOMy cnoco6aM. 

KaK BiiziHO H3 Ta6/iHUbi, npeiiJiaraeMbiH cnoco6 o6ecneHHBaeT cjie/iyiomHe 
TexHHKO-aKOHOMHMecKne npcHMymecTBa: cpasHHMbie no rojiiuHHe H3HOcocTOHKHe 
noKpWTHH 4)opMHpyK)TC^ B 1,1 - 1,25 paaa 6bicTpee 6e3 yBejiHMeHHH pacxozia 

3JieKTp03HeprHH. IIpH 3T0M MHKpOTBep/IOCTb nOKpblTlW BOSpaCTaCT B CpCAHCM Ha 

15%, a npoMHOCTb cuenjieHHH c ochobhwm MaxepnajiOM - Ha 15 - 20% . 

TaKHM o6pa30M, npeiiJio;KeHHbiH cnoco6 nosBOJiHeT cTa6H;ibHo nojiynarb 
Ha a-^ioMHHHeBbix cn;iaBax oKCHiiHo-KepaMHHecKHe noKpbmm c bwcokhmh 

aaiUHTHblMH H c|)H3HK0-MexaHHMeCKHMII CBOHCTSaMH. IIOKpblTHH HMeK)T 
nOBblUieHHyiO MHKpOTBepaOCTb H BblCOKyK) npOHHOCTb CUenJieHHH C OCHOBHbIM 

MCTajiJiOM, HTO npaKTHMecKH HCKJiK)HaeT oTcjiaHBaHHe npH aKcnjiyaxauHH. 

HcnojibsyeMbiii b npeziJio>KeHHOM cnoco6e sjieKxpojiHT oTJinHaercH 

HCKJIK>HHTeJIbHOH CTa6HJIbH0CTbK) H SKOJIOrHHeCKOW 6e30naCH0CTbK). Oh He 

coixep^HT xjiopHjaoB, cJ)TopHZioB, aMMHaKa H cojieii TH^Kejibix MerajiJioB. 

Cnoco6 ocymecTB-OHexcH na npocxoM na/ie^KHOM xexHOJiorHHecKOM 
o6opyzioBaHHH c HcnojibaoBaHHeM nepeMCHHoro xoKa npoMbiui;ieHHOH nacxoxbi h c 
MHHHMajibHbiMw sKcnjiyaxauHOHHbiMH saxpaxaMH. 
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npOMMmJieHHail npHMeUHMOCTb. 



ripeziiiaraeMbiH cnoco6 ue;iecoo6pa3HO HcnojibaoBarb npH HaHeceHHH 
H3H0C0CTOHKHX noKphiTMH Ha iicTajiH H3 ajiiOMHHHeBbix CHJiaBOB, pa6oTaiomMe B 
5 a6pa3HBocoAep^mHX h arpeccHBHbix cpeaax, nanpHMep, nopuiHH h rHJibSbi 
UHOTHflpoB /iBHTaxejieH BHyrpeHHero cropaHiw, jxei^uin HacocoB h KOMnpeccopoB, 
iiexajiH ruapo- h nHeBMO-annaparypbi, noAniHimHKH cKOJib^eHHH, ajieMCHTbi 
aanopHOM h peryOTpyiomeH apMarypbi, paflHaTopbi, Tenjioo6MeHHinai, h x.n. 
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CDOPMYJIA H30BPETEHH5I 

Cnoco6 noJivMeHHH isepzibix aaiuHTHbix noKpbiTHH na H3ziejiHHx h3 

aJIIOMHHHeBblX CHJiaBOB, BKJIIOHaiOmHH aHOilHO-KaTOZlHOe OKCKaHpOBaHHe B 

mejioMHOM ajieKTpojiHTe c TeMneparypoH 15-50^C, c ncnojib30BaHHeM 
nepcMeHHoro TOKa MacroTOH 50 - 60 Tu, OTJiHHaiomHHCH tcm, hto b HaMajibHoii 
cxaiiHH npouecca b TeneHHe 5-90 ceKyHii OKCH/mpoBaHHe sew/T npH njioTHOcxH 
TOKa 160 - 180 A/m \ a aaxcM njioTHocTb xoKa cHH^aiOT zio 3 - 30 A/ am ^ h 
Bejayr npouecc b pe;KiiMe caMonpoHSBOJibHoro CHH^eHiw noTpe6jiaeMOH 

MOIUHOCTH JIO nOJiyMCKHH SaiiaHHOH TOJIIUHHbl nOKpblTlWI. 

Cnoco6 no n.l, oxjiHMaiomHfic^ tcm, mxo OKcmiHpoBaHHe b pe^HMe 
cHHKaiomeHCH noxpedJiHCMOH moiuhocxh Beziyx npH MepeiioBaHHii aHoziHO- 
KaxoiiHoro h KaxoAHoro pe^MOB, npHMCM AJiHxejibHocxb noziaMH anoOTO- 
KaxoziHbix HMnyjibcoB cocxaBJiHex 5-30 ceKyiia, a /iJiHrejibHocxb noziaMH 
KaxoziHbix HMiiyjibcoB 1-10 ceKyHZi, npHHCM njioxHOcxb xoKa Kaxojrawx 
HMny/ibcoB B KaxoziHOM pe}KHMe cocxaBJiHex 5 - 25% hjioxhocxh xoKa aHOAHbix 
H KaxoziHbix HMnyjibcoB B aHOAHo-KaxojiHOM peacHMe. 

Cnoco6 no n.l hjih n.2, oxjiHMaiomHHc^i xeM, hxo b KanecxBe mejioHHoro 
ajicKxpojiirra HcnoJibsyiox Bozmbifi pacxBop nupoKCHfla mejioHHoro MexajiJia 1 - 
5 r/n, cH.iHKaxa mejioHHoro MexajiJia 2 - 15 r/;i, nHpo4)occJ)axa luejioHHoro 
MexajiJia 2 - 20 r/ji h nepOKCHiiHbix coeziMHeHHH 2 - 7 r/n (b nepecnexe Ha 
H2O2- 30%). 

Cnoco6 no n. 3, oxjiHnaiomHHCH xeM, hxo b KanecxBe nepoKCHflHbix coe/iHHeHHii 
Hcnojibayiox nepoKciiA BOiiopo/ia h/hjih nepoKCHiibi meJioHHbix MexajijioB hjih 
nepoKcocoJibBaxbi me.noHHbix MexajiJiOB. 
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(54) Title: METHOD FOR PRODUCING HARD PROTECTION COATINGS ON ARTICLES MADE OF ALUMINIUM 
ALLOYS 

(54) Ha3BaHHe H3o6pereHHii: COOCOB nO/IYMEHHil TBEPflblX SAlUHTHblX nOKPbITH« HA H3AEJIH>IX H3 
AJDOMHHHEBblX CFUIABOB 

(57) Abstract: The present invention pertains to the field of electrolytic and plasmic oxidation of aluminium alloys. This 
invention more precisely relates to a method that comprises carrying out an anodic-cathodic oxidation in an alkaline electrolyte 
at a tcmperanire of between 1 5 and 50 °C using an alternative current having a frequency ranging from 50 to 60 Hz. Dunng the 
process initial stage and for a duration of between 5 and 90 seconds, the oxidation is carried out at a current density of betweai 
160 and 180 A/dm^ after which the current density is lowered down to a range of between 3 and 30 A/dm . The process is 
carried out according to a mode of spontaneous decrease in the power used and without any adjustment of said mode by an 
operator unul a coating of a desired thickness is obtained. This method uses as an alkaline electrolyte an aqueous solution 
containing from I to 5 g/1 of an alkaline metal hydroxide, from 2 to 15 g/l of an alkaline metal siUcate, from 2 to 20 g/1 of an 
alkaline metal pyrophosphate and from 2 to 7 g/l of peroxide compounds with a 30 % H2O2 convcision. This method is used for 
improving the protection properties of oxide-ceramic coatings without additional power consumption and without temporary 
resources due to a better micro-hardness, a better density and a better adhesion force to the substrate. 
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(57) PcifrepaT: HpciiJiaraeMoe H3o6peTeHHe oTHOCHTca K o6/iacTH njiasMeHHoro 

3JieKTpojiHTHHecKoro oKciiJiHpoBaHiw ajiioMHHHeBbix cnjiaBOB. Cnoco6 
BKJiiOHaeT aHOflHO-KaxojiHoe oKCHanpoBaHHe b me;ioHHOM ajicKxpojiHTe c 
TeMneparypoH 15-50*^C, c HcnoJibsoBaHneM nepcMeHHoro roKa MacroTOH 50-60 
Tu, npHMCM B HaMajibHoii crajiHH npouecca b TeneHHe 5-90 ccKyiu 
oKCHiiHpoBaHHe Be;iyT npH nJioTHOCTH TOKa 160-180 A/iiM^, a aaxcM n;ioTHOCTb 
TOKa cHi«KaK)T AO 3-30 h/m^ h Beayr npouecc b pe;KHMe caMonpoH3Bo;ii>Horo 
cHH»ceHH5i noTpe6ji>ieMOH mouihocth 6e3 onepaniBHOH peryjiHpoBKH peacHMa ao 
no-nyMCHHH saaaHHoii To^imMHW noKpwTH^. B KanecTBe mejioMHoro a-aeKTpojuiTa 
McnoiibayioT BOAHbiM pacTBop rHApoKCMa mejioMHoro Mexajuia 1-5 v/n, 
cHJiHKara mejioHHoro Mcrajiiia 2-15 r/ji, nHpo4)oc(J)aTa mejioHHoro MerajiJia 2- 
20 v/ji H nepoKCH4Hbix coeziHHeHHM 2-7 v/n (b nepecHere Ha HjOj - 30%). 
npejiJiaraeMbiH cnoco6 noaBOJWCT 6e3 AonoJiHHTe;ibHbix SHeproBarpaT h 
BpeMCHHbix pecypcoB yjiyMiuHTb aaiuHTHbie cBoiicTBa oKcaoHO-KepaMHMecKHX 

nOKpblTHH 3a CHCT yBejIMMeHIW MHKpOTBepilOCTH, nJlOTHOCTH H npOHHOCTH 

cueiuieHM c ochoboh. 
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